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Nagashima-type palmoplantar keratosis (NPPK) is caused by the deficiency of the serine protease
inhibitor, SERPINB7. The major symptom of NPPK is (1) smell of the hands and feet and (2)
erythroderma and hyperhidrosis of the hands and feet. The purpose of this study is to investigate
the molecular pathogenesis of these symptoms in NPPK to develop novel treatment for NPPK.

(1) We found that topical application of benzoyl peroxide is effective for the smell of hands and feet
in NPPK, which suggests that skin microbiota is changed in NPPK and produces the smell.
Therefore, we collected skin microbiota from 23 NPPK patients and 17 normal controls and
performed realtime PCR analysis to reveal changes in number of microorganisms and meta
genome analyses via next generation sequencing to reveal changes in species of microorganisms.
We established a method to identify the approximate number of microorganisms via realtime PCR
analysis of 16 rRNA copy number. We found that the number of microorganisms were dramatically
increased on the hand and foot in NPPK. After usage of benzoyl peroxide, these microorganisms
reduced in number and the smell of hand and foot reduced in patients.

(2) Since Serpinb7 KO mice showed no skin symptoms, we decided to investigate human samples.
We collected squames from the feet of 13 NPPK patients and 8 normal controls and performed
proteome analyses, lipid analysis using mass spectrometry, and immnohistochemical staining. We
found that protein X expression is increased in the squames of NPPK patients. Protein X is a
causative gene of another PPK. We found that Protein X and SERPINB?7 colocalized at the apical
membrane of granular layer cells in the epidermis. The immunostainining of Protein X revealed that
Protein X expression was decreased in the SERPINB7 KO patients but Protein X was mislocalized
around nuclei with SERPINB7 in the patient who possese a missense mutation in SERPINB7. In
vitro study is underway to investigate the interaction between Protein X and SERPINB7.
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Nagashima—type palmoplantar keratosis (NPPK) is caused by the deficiency of the serine protease inhibitor, SERPINB7. The major
symptom of NPPK is (1) smell of the hands and feet and (2) erythroderma and hyperhidrosis of the hands and feet. The purpose of
this study is to investigate the molecular pathogenesis of these symptoms in NPPK to develop novel treatment for NPPK.

(1) We found that topical application of benzoyl peroxide is effective for the smell of hands and feet in NPPK, which suggests that
skin microbiota is changed in NPPK and produces the smell. Therefore, we collected skin microbiota from 23 NPPK patients and 17
normal controls and performed realtime PCR analysis to reveal changes in number of microorganisms and meta genome analyses via
next generation sequencing to reveal changes in species of microorganisms. We established a method to identify the approximate
number of microorganisms via realtime PCR analysis of 16 rRNA copy number. We found that the number of microorganisms were
dramatically increased on the hand and foot in NPPK. After usage of benzoyl peroxide, these microorganisms reduced in number and
the smell of hand and foot reduced in patients.

(2) Since Serpinb7 KO mice showed no skin symptoms, we decided to investigate human samples. We collected squames from the
feet of 13 NPPK patients and 8 normal controls and performed proteome analyses, lipid analysis using mass spectrometry, and
immnohistochemical staining. We found that protein X expression is increased in the squames of NPPK patients. Protein X is a
causative gene of another PPK. We found that Protein X and SERPINB7 colocalized at the apical membrane of granular layer cells in
the epidermis. The immunostainining of Protein X revealed that Protein X expression was decreased in the SERPINB7 KO patients
but Protein X was mislocalized around nuclei with SERPINB7 in the patient who possese a missense mutation in SERPINB7. In vitro
study is underway to investigate the interaction between Protein X and SERPINB7.
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